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Abstract of JP2000267803 

PROBLEM TO BE SOLVED: To obtain a 
pointing device capable of surely and also 
easily performing a (z) direction in the same 
manner as (x) and (y) directions, increasing 
detection sensitivity and also reducing its 
manufacturing cost. SOLUTION: This pointing 
device consists of a thin polygonal or circular 
ceramic substrate 21 which is provided with 
electrode land parts at its peripheral parts, a 
post 30 at its central part and four resistance 
bodies radially in the middle part between the 
peripheral part and the central part with the 
post 30 as a center and a base 31 on which 
the substrate 21 is mounted. In the device, the 
electrode lands at the peripheral parts of the 
substrate 21 are electrically connected and 
also adhered to the base 31 with soldering, a 
gap 33 by soldering is provided between the 
substrate 21 and the base 31 , the substrate 21 
is bent with soldered parts of its peripheral part 
as a support which is caused by the pressure 
of the post 30 to generate distortion in 
resistance bodies 22, and the pressure of the 
post 30 is detected. The post 30 is provided 
with a thick stand part 30a coming into the 
contact with the substrate 21 at the lower part, 
and bodies 22 are arranged on the rear 
surface side of the substrate where the part 
30a is entered into in accordance with the 
pressure of the post 30. 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The polygon or circular ceramic substrate of closing in which equipped the periphery section 
with the electrode land, equipped the center section with the post, and equipped the radial with four 
resistors centering on said post in the middle of the periphery section and a center section, Consist of a 
pedestal in which this substrate is carried, and the electrode land of the periphery section of said 
substrate fixes while connecting with this pedestal electrically by soldering at said pedestal. The opening 
by this soldering is prepared between said substrates and pedestals, and said substrate bends considering 
the soldering part of the periphery section as the supporting point with press of said post. It is pointing 
equipment which distortion arises in said resistor and detects press of said post. Said post is pointing 
equipment characterized by having arranged said resistor to the rear-face side of the substrate which 
equips the lower limit section with the thick plinth section in contact with said substrate, and said plinth 
section breaks in with press of said post. 

[Claim 2] Said substrate is pointing equipment according to claim 1 which is an octagon and is 
characterized by equipping the periphery section with an eight electrode land. 

[Claim 3] Said resistor is pointing equipment according to claim 1 which trimming is carried out to the 
symmetry in the direction of a periphery of said plinth, and is characterized by arranging the non- 
trimming part at the rear-face side near the location which said plinth breaks in. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to pointing equipment, especially in a notebook computer 
etc., the location of the cursor on the display screen is moved, or it relates to suitable pointing equipment 
to perform various kinds of control action. 
[0002] 

[Description of the Prior Art] Pointing equipment is components used for information management 
systems, such as a notebook computer and a game machine, as a signal input device, and can input a 
signal by pressing a rod-like stick with a finger in x, the direction of y, or the direction of z. In a 
notebook computer etc., same signal input operation can be performed by operating pointing equipment 
instead of moving a mouse or clicking the carbon button. Moreover, in the game machine etc., pointing 
equipment is adopted as actuation of a display screen as a joy stick for many years. 
[0003] Such pointing equipment had the common thing of structure as shown in drawing 5 
conventionally (for example, refer to JP, 10-222295, A). That is, the resistor 12 of a thick film or a thin 
film is formed in the lower part of the long and slender prism 10 at the fourth page, the base of a prism 
10 is fixed to the pore of a printed circuit board 1 1 by adhesives etc., and the resistor is connected to a 
printed circuit board 1 1 by soldering as a bridge circuit. The resistor 12 prepared in the lower part of a 
prism 1 0 operates like a strain gage, compressive force produces it in the direction in which the prism 
was bent, resistance falls, tensile force acts in the direction in which the prism was pulled, and resistance 
rises. Therefore, the signal of the thrust of the four directions of x+ which acts on a prism, x-, y+, and y- 
is detectable by arranging a resistor to the 4th page of a prism. Moreover, by pushing down the head of a 
prism, compressive force acts equally to the resistor 12 of each side of a prism, and, thereby, the 
resistance of each resistor falls uniformly. Therefore, detection of distortion of the direction of z is 
theoretically possible, and it is also possible to use this like click actuation of a mouse. 
[0004] However, since above-mentioned pointing equipment bends in a prism in the direction of z and 
the force does not occur, the compressive force or tensile force concerning a resistor has a very feeble 
signal output as compared with actuation of the pointing equipment of x and the direction of y. 
Moreover, since a prism 10 penetrates a printed circuit board 1 1, and is prepared and the electrode of a 
resistor is being fixed to the wiring section of a printed circuit board by soldering, the thrust applied to a 
prism 10 is applied to a direct soldering part. Therefore, by applying thrust to a prism 10 repeatedly, 
degradation of a soldering part may take place gradually and a post may fall out, without the ability' 
finishing bearing the external force soon. That is, the problem was in endurance. Moreover, in order to 
use it, inserting the resistor section in opening of a printed circuit board, there was a problem of being 
easy to be damaged mechanically. Furthermore, in order to form a resistor in the fourth page of a prism, 
it must screen-stencil, when making each resistor from a thick film for every whole surface, and the 
activity is very complicated. For this reason, there was a problem that reduction of a manufacturing cost 
was difficult. 

[0005] In view of such a trouble, a control unit is prepared in the center of a plate-like elastic plate, a 
resistance sensing element is arranged around it, and the pointing equipment which fixed the perimeter 
of an elastic plate by four places is proposed (for example, JP,7- 174646, A). According to the pointing 
equipment to apply, by impressing thrust to the control unit of the center of an elastic plate, an elastic 
plate deforms, a change in resistance arises in a resistance sensing element, and the direction and 
magnitude of the force of a control unit can be detected by carrying out the operation output of this 
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output. However, in the pointing equipment to apply, the wiring connection between the resistance 
sensing element arranged on the elastic plate which prepared glass hoe low covering, for example, and 
the external circuit which takes out this output was required, and manufacture of pointing equipment 
itself was not necessarily easy. Moreover, detection sensitivity was not necessarily enough either 
[0006] 

[Problem(s) to be Solved by the Invention] It aims at offering the pointing equipment which it succeeded 
in this invention in view of the situation mentioned above, can perform it certainly [ detection of the 
direction of z ], and easily like x and the direction of y, and can enlarge detection sensitivity, and can 
reduce the manufacturing cost. 
[0007] 

[Means for Solving the Problem] The polygon or circular ceramic substrate of closing in which 
invention according to claim 1 equipped the periphery section with the electrode land, equipped the 
center section with the post, and equipped the radial with four resistors centering on said post in the 
middle of the periphery section and a center section, Consist of a pedestal in which this substrate is 
carried, and the electrode land of the periphery section of said substrate fixes while connecting with this 
pedestal electrically by soldering at said pedestal. The opening by this soldering is prepared between 
said substrates and pedestals, and said substrate bends considering the soldering part of the periphery 
section as the supporting point with press of said post. It is pointing equipment which distortion arises in 
said resistor and detects press of said post. It is pointing equipment characterized by having arranged 
said resistor to the rear-face side of the substrate which said post equips the lower limit section with the 
thick plinth section in contact with said substrate, and said plinth section breaks in with press of said 
post. 

[0008] According to above-mentioned this invention, the substrate of closing in which equipped the 
center section with the post is equipped with a resistor in the middle of that core and periphery side, and 
equips the periphery of a substrate with an electrode land, and connection immobilization of this 
electrode land is carried out by soldering at the land of a pedestal (for example, printed circuit board). 
The opening for bending this pewter connection between pedestal front faces in the rear- face side of a 
substrate by giving a certain amount of thickness can be given. Therefore, what the substrate of closing 
in makes the part by which the circumference was firmly supported as the supporting point by soldering 
on the front face of a pedestal, and the resistor of a substrate has been arranged deform easily by 
applying thrust to a post (it is made to bend) is made. Since the resistor is arranged in the location which 
the thick plinth section of especially a post breaks in, a thick substrate can be crooked at the edge of the 
plinth section, and big compressive force and tensile force can be made to act on the resistor arranged at 
the flection. Thereby, detection sensitivity high in x, y, and the direction of z is obtained. 
[0009] Invention according to claim 2 is pointing equipment which said substrate is an octagon and is 
characterized by equipping the periphery section with an eight electrode land. Thereby, a substrate is 
mechanically supported while the land arranged at eight places of the periphery section is electrically 
connected by pewter connection to a pedestal. Eight electrode lands can distribute the thrust impressed 
to a post, and can support it with sufficient balance. Thereby, high endurance and stability of operation 
are acquired. And the structure of pointing equipping [ which fixing to uniform height is easy to equip 
and it requires with a surface mount technology ] becomes use of the thick-film technique with which 
the present condition matured is possible, and possible [ manufacturing with a sufficient precision with 
an easy and low manufacturing cost ] by pewter connection about the electrode land of a substrate at a 
pedestal (for example, printed circuit board). 

[0010] Invention according to claim 3 is pointing equipment which trimming of said resistor is carried 
out to the symmetry in the direction of a periphery of said plinth, and is characterized by arranging the 
non-trimming part at the rear-face side near the location which said plinth breaks in. Thereby, the non- 
trimming part with the highest sensibility of the resistors can be arranged into a part with the largest 
change to a motion in x of a post, y, and the direction of z. And since trimming of each resistor is carried 
out, the resistance can be arranged, and since trimming of the trimming is carried out to the symmetry in 
the direction of a periphery of a plinth, a detection output can be arranged about each direction 
[0011] 

[Embodiment of the Invention] Hereafter, it explains, referring to drawing 1 thru/or drawing 4 about the 
gestalt of operation of this invention. Drawing 1 shows the elevation of the pointing equipment of the 
gestalt of operation of this invention, drawing 2 is drawing showing the structure by the side of the rear 
face of a substrate, and arrangement of the resistor by the side of the rear face of a substrate and a wiring 
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electrode etc. is shown. 

[0012] The post 30 is formed in the center section at the front-face side of the alumina substrate 21 of 
closing in of an octagon. The post 30 equipped the lower limit with thick plinth section 30a, and the 
lower limit side has fixed it with adhesives in the center section of a substrate 21. In addition, although a 
prism or a cylinder is sufficient as post 30, as for plinth section 30a, it is desirable [ a post ] that it is a 
rectangle. The thick film resistor 22 which consists of four RuO(s)2 is arranged at the rear-face side of a 
substrate 21, wiring connection of the connection of this resistor 22 is made possible as a bridge circuit 
by the AgPd thick-film conductive layer 23, and the electrode land 24 linked to a printed circuit board is 
formed around it. Except for the electrode land 24, it is covered with a protective coat (not shown) and 
the resistor 22 and the conductive layer 23 are protected by the substrate rear-face side. 
[0013] The thick-film conductive layer 23 connects and a resistor 22 is arranged in the location over 
edge 30b of the middle plinth section of the core of a substrate, and the periphery section. That is, if 
thrust is impressed to a post, a resistor 22 will be arranged at the rear- face side of the substrate of 
location 30b which thick plinth section 30a of the lower limit of a post breaks in. Drawing 3 shows 
arrangement of the trimming pattern of a resistor. Resistors 22a, 22b, 22c, and 22d are arranged so that 
the core may be located near the rear-face side of location 30b which the plinth section breaks in, so that 
it may illustrate. And trimming of the trimming pattern L is carried out so that it may be arranged at the 
bilateral symmetry of the center position of the resistor. Therefore, a non-trimming part is located in the 
abbreviation core of a resistor. Thereby, the non-trimming section which does the biggest effect to a 
resistance value change as a resistor can be arranged into a part with the largest change according to 
compression of a substrate, or an operation of a tensile stress. And since trimming is made by bilateral 
symmetry to the center position C where a post is arranged, an equal output can be taken out to the stress 
of x, y, and the direction of z, without gathering a skew. 

[0014] The electrode land 24 is formed in eight places from the core of a substrate at the radial so that it 
may illustrate in the periphery section. This electrode land 24 is fixed to a pedestal (printed circuit 
board) 3 1 by pewter connection, and a substrate rear face will be in the condition of having floated from 
the printed circuit board front face. That is, the periphery of a substrate 21 is covered at eight places, and 
the electrode land 24 is formed, and it is being fixed to the wiring land of a printed circuit board by the 
pewter connection 32 so that each electrode land may serve as equal height. Thickness t of a pewter 
connection is about 0.1mm in this example, and, in the rear-face side of the substrate 21 with which the 
resistor has been arranged, the opening 33 which can be bent exists between the front-face sides of a 
printed circuit board 3 1 . 

[0015] A printed circuit board 31 contains the output circuit (not shown) of the bridge type linked to the 
land, and a signal is outputted outside through a flat cable (not shown) etc. If tensile force is worked and 
extended, resistance will go up, and the resistor 22 has the property that resistance falls, if compressive 
force is worked and shrunken. When a resistor 22 expands and contracts, the balance of a resistance 
bridge circuit collapses and the potential difference arises. In a certain range, this potential difference 
can change linearly and can carry out the signal output of the change of thrust in a post by amplifying 
this potential difference. 

[0016] Drawing 4 (a) shows the case where the thrust of x directions is applied to post 30. A substrate 21 
is crooked by edge 30b of plinth 30a, big compressive force acts on resistor 22a, and big tensile force 
acts on resistor 22b. Similarly, drawin g 4 (b) shows the case where the thrust of the direction of z is 
applied to post 30. A substrate 21 is crooked by both edge 30b of plinth 30a, and tensile force equal to 
the both sides of resistor 22a and resistor 22b acts. 

[001 7] Thus, big compressive force or tensile force can be made to act on the resistor 22 prepared in the 
location which plinth section 30a of abbreviation middle of a center section and the periphery section of 
a substrate breaks in by supporting the periphery section of a substrate by the pewter connection 32 of 
fixed height, when this pewter connection 32 serves as the supporting point and applies the thrust of x, y, 
and the direction of z to the post 30 of a substrate center section. Therefore, it becomes possible to detect 
the resistance value change of the resistor 22 produced because this presses post 30 in x, y, and the 
direction of z by good sensibility. 

[0018] By using the soldering technique of a surface mounted device, formation of such the fixed 
supporting point of height can be performed easily, and can attain the supporting point of fixed height, 
and the immobilization as a firm connection terminal to coincidence. And since a substrate 21 is held by 
support of eight points in the case of this example, the structure where the balance of height is good and 
strong also in bonding strength is acquired. Since the connection by the pewter to the printed circuit 
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board of this substrate can treat the rear-face side of a substrate as surface mounting components, 
uniform pewter height and firm pewter connection are obtained by carrying a substrate and carrying out 
a reflow by printing a cream pewter on a printed circuit board. Under the present circumstances, the 
height of the supporting point can be easily adjusted on the amount of pewter printings, and reflow 
conditions. 

[0019] Although the example which prepares eight electrode lands was explained using the substrate of 
an octagon, eight or more electrode lands are prepared and you may make it support a substrate by 
pewter connection to a pedestal in this example using a circular substrate. The thrust impressed to a post 
can be distributed further by this, and the stability and endurance as pointing equipment can be raised 
further. 
[0020] 

[Effect of the Invention] As explained above, according to this invention, sufficient output is obtained 
also to impression of the thrust of the post not only to x and the direction of y but the direction of z, and 
stability and endurance can offer highly the pointing equipment which can be manufactured by low cost. 



[Translation done.] 
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[Drawing 5] 
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fca^Sr^-To SS2 1 tt-&Jffi3 0 acop«W3 0 bT 20 
JfflffiU fift*2 2 aSUfgSt#2 2 b(05RJI:*l/^ 

[0 0 17] £<DJzolzmtR<Dftm&&-~ SODKSODA 
>y»«»3 2Ti»T5^tl:«t!9, COA>^»« 
«3 2 S«**BB60^X h 3 0 fcx, 

s:ta«T*4. a^T. in^ckox, y, z^ic 

*X h 3 0*J¥EET*^tT4i;«aft#:2 2<D«St« 30 
[0 0 18] CWck-sni:— ^<Z)iSSS<Z>3£^co«fiEtt, m 

A>^<Z>f=P»J£fT^ f LTiffi^tl, U7P-T 40 
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[0 0 19] ^^HftWC^^TH I\fiM<D&fc&m 
[0 0 2 0] 

[iai] *&w<Dnm<DMm<D7$'i >t>< >?&w<d]e 

[0 2] 0 1 oa«*B<D«tfitfa^«aE*<OEIl«: 
[0 3] 0 2 JC^StrEtetf) hU^ >^A^->C0Eg 

[04] 0 1 CD#-f >^SCD»fP«r^-T0T* 
0, (a) Hx^f-JfEE^=&ljpAfc«^*^b, 
(b) «z*lS)fC}¥JE*S:SnAfe«^*^To 
[0 5] fiesfccotfW >rv >i/««coB«**-rEIT» 

2 1 

2 2 fiftft: 

2 3 mmmrn (mmmmm) 

2 4 ««^>K8B 
30 

3 0a i$m%$ 

30b -smmffl 

3 1 fflWJE«1S (S-&) 
3 2 A>^»«« 
3 3 £E£ 
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(72) «W* *« tt£ 

*H*±#»W*(ft»T** + *ttl4016- 
30 3-7 • - 7>K • 



